This paper analyzes the role of patent filing fees requested by the member states of the European Patent Convention (EPC). We provide a first empirical evidence showing that the fee elasticity of the demand for priority applications is negative and significant. Given the strong variation in absolute fees and in fees per capita across countries, this result witnesses a suboptimal treatment of inventors across European countries and suggests that fees should be considered as an integral part of an IP policy, especially in the current context of worrying backlogs. In addition, we show that the transfer rate of domestic priority filings to the EPO increases with the duration of membership to the EPO and the GDP per capita of a country, suggesting that member states experience a learning curve within the EPC. The high heterogeneity in the transfer rates casts some doubts on the practice that consists in relying on filings at the EPO or at the USPTO to assess innovative performance of countries. 
Introduction

"The number of applications has soared in recent years, but patent offices have been unable to keep up -resulting in huge backlogs and lengthy delays."
2 This quote perfectly summarizes the situation in all major patent offices, including the European Patent Office (EPO).
3 "Backlogs" or "lengthy delays" are worrying not only because they induce more uncertainty on the market, but also for the potential drop in quality they might be associated with.
4
Various actions have been taken in order to reduce the number of pending applications. One of them consists in hiring more patent examiners. For instance, the USPTO hired a record 1,193 patent examiners in 2006 and plan to hire another 1,200 new examiners in 2007.
5 The EPO also favored a second approach that consists in "raising the bar", i.e. increasing the rigor of the examination process. Raising the bar is probably a long term answer to the problem as it will not directly reduce the backlog but rather the number of patents applied for, by lowering applicants' expectations about the probability of having their patents granted. Higher quality of the identification of the prior art is a third option that is under investigation at the USPTO. This "Peer to Patent" scheme consists in opening the process up to internet-based collaboration: anybody would be allowed to submit comments and prior art references related to the patent application.
A fourth possibility, although barely used so far, would be to leverage patenting fees in order to reduce the number of filings. The fee-elasticity issue is generally not at the forefront of the debates on patent systems. The current perception seems to suggest that there is no real impact of fees on the patenting behavior of firms. According to the economic literature, national patent applications are driven by the size of the economy, relative research efforts and the IP strategies adopted by applicants. One field of research, mainly based on surveys, has focused on companies' perception of patenting costs. This mi-2 The Economist, September 8th, 2007, p. 23 3 Pending applications soared by 41%, 79% and 98% from 2000 to 2005 at the EPO, the Japanese Patent Office (JPO) and the United States Patent and Trademark Office (USPTO), respectively (Trilateral Statistical Reports, 2000 to 2005 . 4 For instance, Alison Brimelow, the President of the EPO, "... has been very keen to stress the importance of patent quality and has also said that she is worried that there may be too many patents being granted." [Intellectual Asset Management, August/September 2007, p. 5] . Cfr Jaffe and Lerner (2004) and on the 'quality issue' and on the challenges faced by the USPTO and the EPO, respectively. van Pottelsberghe and van Zeebroeck (2008) provide empirical evidence suggesting that the average value of patents filed at the EPO has been constantly decreasing since the mid-eighties. 5 USPTO, 2007 -2012 2 croeconomic approach leads to the conclusion that firms' perception of high fees does not correlate with their patenting behavior (e.g., Cohen et al. (2000) and Peeters and van Pottelsberghe (2006) ).
6 This approach on perception does not however capture the effective impact of filing fees on the demand for patents.
The case of Europe is particularly interesting if one aims at understanding the potential role of fees on patent filings. Indeed, the large majority of EPO filings actually are second filings that come from its member states and other non-European countries. In other words, priority filings at national patent offices (NPOs) are the stepping stone of EPO applications. Understanding the role of patenting fees at NPOs is therefore of prime importance in the current context of patenting hype that translates into backlogs. Moreover, the costs associated with the patenting process vary significantly across countries. This heterogeneity has recently been exacerbated by Italy's decision to considerably lower its patenting fees... to finally reintroduce substantial fees in early 2007.
7 Other countries such as Switzerland or Belgium have also lowered their patenting fees or plan to do so in the near future.
8 This downward trend raises the question of whether and to what extent national filing fees affect the demand for patents.
The main objective of this paper is to better understand the drivers of the national demand for patents and their transfer rate at the European Patent Office. More filings at national patent offices means potentially more patents transferred at the EPO, which would further increase the workload pressure on its examiners. The following research questions are to be investigated: i) do patenting fees vary significantly across countries?; ii) do the filing fees affect the patenting behavior of applicants within the member states of the European Patent Convention (EPC)? and iii) what are the determinants of the transfer rate of national priority filings towards the EPO? 6 A second approach concerns international patent filings and has been conducted at the country-level. Here, costs have been found to play a significant role in explaining international patent flows (see Eaton et al. (2004) and Park (2003) 
3
The paper is structured around the 3 research questions: section 2 presents the methodology used to compute patenting fees and compares them across the EPC member states. Section 3 investigates whether patenting fees affect the behavior of applicants and section 4 analyzes the determinants of the transfer rate of national priority filings towards the EPO. Section 5 concludes.
The main results can be summarized as follows. First, there is a strong variation in fees per capita across the EPC member states; inventors from smaller countries generally face (much) higher relative fees. Second, fees are an important determinant of the number of national priority filings. Added together, these results witness a suboptimal treatment of inventors across European countries. Third, the transfer rate of priority filings towards the EPO greatly differs across countries and depends on the wealth of the country and its duration as member of the EPC. This result casts some doubts on the practice that consists in using EPO or USPTO filings data to measure national innovative performances and calls for a cautious interpretation of patent-based indicators.
Do patenting fees vary across countries?
Estimating fees on a comparable basis is not straightforward as the structure of fees greatly differs from one country to another. Beyond the fact that each NPO has its own nomenclature and granting requirements, pricing schemes are almost unique to every country. For example, some NPOs name examination what is merely a search, some do not require a search and examination of the patent filed and some other charge special fees for drawings. The timing of fees also matters, as applicants might be asked to pay fees at various stages of the patenting procedure.
In order to compare patenting fees across countries, a single fee indicator that encompasses all fees to be borne up to the grant by applicants must be computed. The data was directly collected from national patent offices.
9 Since typical 'punitive' fees can be asked when the number of claims or pages exceeds a given limit, the fees are estimated for the representative patent in each country, for which characteristics were approximated using EPO data. For the patents filed at the EPO by all the applicants from a given country, the average number of claims per patent is divided by the average number of national priority filings included in the EPO filings; which gives an approximation of the average number of claims per priority filings. The average number of pages is calculated on the assumption of a linear relation with the average number of claims. van Pottelsberghe and François (2006) , Archontopoulos et al. (2007) , and van Zeebroeck et al. (2006) provide evidence suggesting that such a methodology makes sense. Table 1 details the various fees up to the grant for a sample of countries.
10 A typical structure composed of the three broad stages of the granting process is suggested: filing, search and examination, and granting. It is important to keep in mind that this is a simplified view that tries to best match the structure of different pricing schemes. This methodology was adopted to estimated fees up to the grant for 29 EPC countries.
11 Fees were converted into US PPP to allow for a proper international comparison, using the exchange rates provided by the World Economic Outlook Database (IMF, April 2006 database).
The strong variation in the fee structure across countries clearly appears in table 1. For instance, Great Britain has no filing fees as such, and Denmark has no search and examination fees even though a novelty search and a patentability examination is performed. Some countries do not request granting fees whereas it can reach as high as 30% to 45% of total patenting fees in countries such as the Czech Republic, Denmark or Sweden. In addition, extra fees may be added to the basic structure: Belgium has stamping fees for drawings, the Czech Republic has extra issue fees related to the number of pages and Denmark has extra filing fees for claims. In order to cope with the inherent complexity of the data, an indicator of cumulated patenting fees can usefully be computed. It is represented in the line Total Fees, which encompasses all the fees to be borne by applicants.
It appears that, not only do the structure of fees differ, but also the level of fees asked by national patent offices. It is interesting to note that Germany and the United Kingdom, also the largest countries in this sample, have a particularly low fee. A comprehensive picture of cumulated patenting fees for EPC members states is given in figure 1. It shows that the fees asked by 10 Besides these administrative fees, applicants also have to bear the cost of professional representation requested by patent attorneys to prepare, file and prosecute patents. These costs are borne by applicants to various extents, as some companies have in-house resources to directly deal with patent authorities. The largest companies, which account for the large majority of patents applied for, generally have their own patent attorneys. Professional representation costs are not included in the present analysis because they are difficult to evaluate in an homogenous way across countries. van Pottelsberghe and François (2006) provide a recent evaluation of the various fees and filing costs (i.e. professional representations and translation costs) at the EPO, the USPTO and the JPO. 11 The EPC includes 31 member states as of the 1st of January, 2006. Liechtenstein and Monaco were excluded from the sample due to lack of data. Nb. pages (a) 28 (6) 13 (3) 28 (6) 21 (4) 28 (6) 25 (5) national patent offices range from 175 to 4,000 USD PPP, with a mean and median of 779 and 612 USD PPP, respectively. One should nevertheless not rely on this graph to compare how expensive patents are between countries. Indeed, the size of the national market matters as well. Since a patent provides a monopolistic grip on a geographically limited market, the larger the country, the more benefits are to be expected from the patent, or the lower the relative costs. Therefore, a more appropriate picture is given by expressing patenting fees relative to capita. This is what figure 2 shows. Relative patenting fees range from 3 to 2,400 USD PPP per million capita, with a mean and median of 210 and 92 USD PPP respectively. The ratio between the two extremes is of about 800, which witnesses extreme differences in patenting conditions across countries. It also raises the question of whether and to what extent patent filing fees affect the filing behavior of applicants. 
Fees and the filing behavior of applicants
An innovation function based on traditional technology driven growth models (Romer (1990) and Jones (1995) ) can be used to explain the production of domestic patents. In its simple form, a new ideas production function can be written asȦ = δL λ A A φ , where L A represents the labor used to develop new knowledge (i.e. the number of researchers), λ being its productivity; A is the stock of knowledge in the economy and φ represents the returns to scale. δ is a constant corresponding to the rate at which new ideas are generated by research efforts. However, since new patents instead of new ideas are analyzed, the driving forces of patenting behavior must also be taken into account, inducing the following patent production function:
where I i reflects the incentives (or propensity) to patent in country i. Our baseline model used in the econometric analysis directly results from equation 1, taken in natural logarithm:
where ε i is the error term. The econometric method used is heteroskedasticconsistent OLS.
The dependent variable(s)
The patent system in Europe is singularly complex and somewhat heterogenous: patent filings can be made through different routes (PCT, EPO-direct or national offices), corresponding to various targeted geographical scopes of protection, different time constraints and different cost structures. 12 In addition, counting patent numbers is not straightforward, especially in a cross-country comparison framework. Patent counts for a given country may substantially vary with respect to the adopted counting methodology and the origin of the data.
13
The endogenous variableȦ is proxied by the total number of priority (or first) filings in national patent offices in 2003 (PF NPO). The term priority filing refers to a patent that has been filed for the first time for a given invention.
12 cf. for a detailed description of the European patent system. 13 Four important choices for counting patents are i) the criterion used to identify the geographical origin (i.e., the country of residence of the applicants or the country of residence of the inventor, or the priority country); ii) simple or fractional counts when the patent involves inventors or applicants from different countries; iii) the choice of the reference date (i.e., the priority date, the application date at the EPO, or at the WIPO, or USPTO, or the grant date in a given patent office); and iv) the choice of a database (i.e., USPTO filings or EPO filings or triadic filings which include patents simultaneously filed at the USPTO, the EPO and the JPO). See Dernis et al. (2001) for an in-depth analysis of these counting methodologies, and Guellec and van Pottelsberghe (2001) for the substantial differences induced by counts by country of residence of the applicants and counts by country of residence of the inventors.
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The priority date has the advantage of being the closest date to the invention, or at least to the decision to file a patent application for the given invention. The choice of national priority filings as dependent variable deserves some justification. To the best of our knowledge, it has not been used so far in the empirical literature focusing on patent data for international comparisons.
Previous investigations of the determinants of the domestic demand for patents traditionally rely on patent filings at the USPTO or at the EPO, as a proxy for national innovative performance (see e.g., Furman et al. (2002) , Bottazzi and Peri (2003) or Kang and Seo (2006) ). These indicators are however subject to two main potential drawbacks. A first bias is related to the fact that the majority of filings at the EPO are second filings of national priority filings (i.e. subsequent filings of first filings at national patent offices). The same is true for the vast majority of filings at the USPTO from non US applicants. In other words these filings represent only a share of national priority filings, a share that probably increases with the applicants' resources and expectations regarding their business prospects in foreign markets. The general implicit assumption is that these patent counts reflect the number of 'valuable' inventions, i.e. those for which international filing fees are paid. A second and closely related drawback is that EPO or USPTO patents are characterized by a substantial 'home' bias. European applicants have a higher propensity to patent at the EPO than at the USPTO, and vice-versa for US applicants. In other words, relying on the EPO (USPTO) applications would strongly bias the results in favor of European (U.S.) applicants.
In a nutshell, the choice of national priority filings has the advantage of being much less affected by a potential 'home' bias and of reflecting the total number of patents filed in a country. These counts are however not yet straightforward to interpret, as applicants have the freedom to choose several alternative routes of protection -even for their priority filings. The many routes that are available to reach the EPO are extensively described in Stevnsborg and van Pottelsberghe (2007) . For instance, it is possible to file a priority application directly at the EPO. In order to test whether taking into account the number of priority filings directly filed at the EPO would change the results, an alternative dependent variable is computed, the total number of priority filings (PF TOT). It is the sum of the priority filings at the national patent office (PF NPO) and of the priority filings at the EPO by national applicants (PF EPO). The variables are presented in Appendix table A.1. The data was extracted from April 2007 edition of PatStat, a worldwide patent statistical database maintained by the EPO. 14 14 The count of priority filings excludes utility models. Regarding the variable PF EPO, the country of the first applicant is used for identifying the geographical origin of the patent application. Note that the country of applicant has been identified for 66 % of EPO priority filings. The remaining 34% were not accounted Table A .1 shows that priority filings at NPO's represent on average 90 per cent of a country's total priority filings (see column SH-PF). It is therefore legitimate to conclude that relying on national priority filings to measure a country's innovative performance is a fair choice, except maybe for the countries for which the share of EPO priority filings (PF EPO) is relatively high (i.e. with a threshold at 15%): Cyprus, Belgium, Italy, Luxembourg, Switzerland and The Netherlands.
15
An additional advantage of relying on national priority filings is that they ultimately constitute the roots for EPO (or USPTO) applications. Given the context of increasing backlogs in major patent offices, including the EPO, being able to understand the factors that drive national priority filings would also help to understand the origin of EPO filings. Indeed, the transfer rate of national priority filings towards the EPO varies substantially across countries, as illustrated in table A.1 (column TR-PF). On average, only about 26 per cent of the 2003 priority filings in national patent offices were subsequently transferred to the EPO (the median rate is about 23%). The weighted average however shows that 39% of the total national priority filings in 2003 were subsequently transferred to the EPO, a ratio actually pulled by the high transfer rate of German and French priority filings.
Explanatory variables
Data on the labor force devoted to research activities (FTE S&E, the number of full-time equivalent scientists and engineers, which approximates L A ) and the stock of knowledge (R&D capital stock, for A) come from the UNESCO Institute for Statistics. The R&D capital stock was calculated using the perpetual inventory method, assuming a yearly depreciation rate of R&D flows of 15%. When flows were not available for specific years, a country-specific growth rate of R&D flows was computed from observable data and used to approximate the missing years.
for. 15 Grupp and Schmoch (1999) argue that the number of priority filings is "no more a good proxy for national comparable statistics on technological strength [especially for] small countries being located in the neighborhood of large and attractive markets for technology" [p. 383] such as Canada (for the USPTO), Mexico (for the USPTO), Austria (for Germany) and Belgium (for France). We however doubt that this factor would substantially bias our estimates, because the sample is limited to the EPC Member States and the European applicants who want to reach the EPO without filing a national priority application generally file directly at the EPO (this is taken into account in the PF TOT variable). For instance, out of the 14,000 priority filings applied for at the French patent office, 7% come from foreign applicants.
Incentives to patent (I) are proxied with five variables: the strength of IP protection (IPRI), national filing fees (FEES), the GDP per capita (GDP CAP), the duration of membership in the EPC (DUR) and a dummy variable capturing whether the country's national patent office requires a substantive search and examination of the patent filed (EXAM OFFICE).
As the estimates are run at the macroeconomic level, it is difficult to include the traditional microeconomic determinants of patent propensity such as innovation strategies or patenting strategies (see e.g. Peeters and van Pottelsberghe (2006) or ). It is nevertheless possible to capture the broad characteristics of the IP system, which constitutes the framework within which firms elaborate their IP strategies. The measure of IP rights (IPRI) is taken from Ginarte and Park (1997) and subsequent updates. It is an index ranging from 0 to 5, 5 indicating the highest level of protection of IP rights. Since the index is computed once every five years, data from the year 2000 was used. It is a safe assumption given the low variability of the index over time. The index is composed of five categories related to the patent system of a country, each having a maximum score of 1: the coverage of subject matters that can be patented, the mechanisms for enforcing patents rights, the restrictions on the use of patents rights, the membership in international patent treaties, and the length of protection from the priority date. The higher the index is, the more patents are expected to be filed.
In order to compute a single fee indicator comparable across countries (FEES), filing-, search-, examination-and granting fees in 2003 were added together. In other words, fees are composed of cumulated administrative fees up to the grant. The methodology adopted to build the variable is described in depth in section 2. This variable is expected to have a negative impact on priority filings.
The GDP per capita (GDP CAP) captures the wealth of a country and (implicitly) its level of technological knowledge. Furman et al. (2002) also use it as an alternative measure of the stock of knowledge, as it "captures the ability of a country to translate its knowledge stock into a realized state of economic development" [p. 914].
The duration of membership in the EPC (DUR) is a measure on how familiar the country is with the European patent system. The oldest member states would logically be the most aware of the benefits of patent protection and are therefore expected to exhibit a higher number of priority filings. The data is available on the EPO website. Finally, a dummy variable (EXAM OFFICE) taking the value of 1 if the country requires a substantive search and examination of the patent filed provides a measure of the relative rigor of national patent systems and a negative impact is expected. This observation must be interpreted with some caution as it does not account for the other factors that drive patent filings. In addition, it is difficult to infer a causal relationship: the negative relationship between relative fees and the number of priority filings may depict an inverse causality. It is more likely, however, that the impact of fees is rather on the number of filings than the reverse, as the setting of fees is more exogenous -and more stable over time -than the number of patent filings.
Empirical results
Equation 2 aims at estimating the simultaneous impact of several factors on the number of priority filings at national patent offices. The estimated parameters are presented in table 3. Table 3 Measuring the impact of fees on the domestic demand for patents, estimates of equation 2
(1) 
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The dependent variable is the number of priority filings (excluding utility models) in 2003 at national patent offices in 29 EPC countries, in natural logarithm. The econometric method is Ordinary Least Squares (robust estimates), t-values are in brackets. Liechtenstein and Monaco have been excluded due to lack of data. ***,** and * denote significance at the 1%, 5% and 10% probability threshold respectively.
Column (1) shows that the research effort L A as well as a country's own R&D capital stock A have both a positive and significant impact on the number of patent filings. The number of researchers is the most significant parameter, with an elasticity not significantly different from 1. This result illustrates a linear relationship between the number of researchers and the number of patent filings. The estimated price elasticity of priority filings is -0.45, which suggests that a 10 percent increase in fees would lead to a decrease of 4.5 percent in the total number of first filings.
This result may however be biased by the presence of multicollinearity between the explanatory variables. The number of scientists is indeed highly correlated with the R&D capital stock. Column (2) shows the result without the stock of knowledge. Fees still have a negative and significant impact and the number of researchers is now associated with an elasticity greater than 1.
Other incentives to patent might also explain differences in the number of filings; they are taken into account in columns (3) to (6). Column (3) includes the strength of IP protection. The positive and significant parameter suggests that a stronger IP system leads to more patent filings. 16 This result confirms that the legal framework within which firms monitor their patent portfolio do influence their patenting behavior.
Column (4) shows that the duration of membership in the EPC has no effect on the number of priority filings. In other words, older EPC member states do not distinguish themselves from newer ones regarding their domestic priority filings. The number of priority filings is apparently not related to the wealth of the country (variable GDP CAP in column 5). Keeping in mind that the number of researchers is already taken into account, the level of GDP per capita does not influence the propensity to patent. Finally, no significant impact is found regarding the variable EXAM OFFICE (see column 6). In other words, applicants do not seem to be more or less keen to seek for patent protection in countries where the patent office is 'only' a registration office.
The dependent variable does not include the patents directly filed at the EPO, without a domestic priority filing. As already mentioned in section 3.1, these filings represent only a small share of total national priority filings by EPC member states in 2003 (about 10%, see table A.1 in appendix). Several robustness tests were however performed in order to check for the consistency of the results. First, priority filings at the EPO were taken into consideration in the dependent variable: the regressions presented in table A.2 in appendix use PF TOT (= PF NPO + PF EPO) as endogenous variable and the estimated parameters are very similar to the one presented in table 3. Second, the countries that rely on EPO first filings for at least 15% of their total first filings (Belgium, Cyprus, Italy, Luxembourg, Switzerland and The Netherlands) have been excluded from the regressions and similar results were obtained. Third, the results are robust to the exclusion from the sample of the three largest countries in terms of first filings (France, Germany and the United Kingdom) or the four smallest countries (Cyprus, Estonia, Iceland, and Luxembourg).
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Nonlinear Least Squares (NLS) is an alternative econometric method that can be directly applied to equation 1 to estimate the various parameters without relying on the logarithmic transformation. This methodology has been tested and yields similar results. Nevertheless, including dummies and negative variables into the NLS model comes at the cost of greater complexity. OLS estimates of equation 1 taken in naturel logarithm is therefore more appropriate. Moreover, the logarithm transformation helps reducing the effect of potential outliers.
The transfer rate at the EPO
This section investigates the factors explaining the heterogeneity observed in the transfer rate of domestic priority filings towards the EPO. Two types of transfer may occur: a transfer through a priority filing (a German applicant filing directly at the EPO), or through a second filing (a German applicant filing first at the German patent office and who later uses his priority right to subsequently file his patent application at the EPO, either directly or via the PCT route). This second type of transfer is the most frequent.
The equation used in the econometric analysis aims at understanding the heterogeneity in the transfer rate of patent filings to the EPO (tr). The dependent variable tr can be computed from the share of second filings at the EPO in the priority filings at the national patent office (SF NPO / PF NPO) and from total filings ((PF EPO + SF EPO)/(PF NPO + PF EPO)).
Most of the variables used to capture the incentives to patent in equation (2) can also be used to explain the rate of patent filings at the EPO. In this respect, we consider a simple linear model:
17 The results are available upon request.
where T j captures the potential incentives to transfer a patent application at the EPO: the GDP per capita (GDP CAP), the duration of membership in the EPC (DUR) and a dummy taking the value of 1 if the country requires a substantive search and examination of the patent filed (EXAM OFFICE). In addition, the distance (DIST) between a country's capital city and Munich, where the EPO headquarter is located, will be tested. The literature on international patenting flows often takes the distance between capital cities into consideration and finds a negative effect on foreign patenting (see e.g. Eaton and Kortum (1996) and Gallini et al (2003) ).
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The results are presented in table 4. The parameters presented in part (A) of table 4 investigate the drivers of the transfer rate of priority filings in NPO's to the EPO and the parameters in part (B) investigate the drivers of total filings at the EPO. Table 4 Determinants of the transfer rate of priority filings towards the EPO National priority filings only (A) National and European priority filings (B)
T(GDP CAP) GDP per '000 capita 1.49 *** 1.11 *** 1.10 *** 1.80 *** 1.24 *** 1.27 *** Liechtenstein and Monaco have been excluded due to lack of data. The econometric method is Ordinary Least Squares (robust estimates), t-values are in brackets. ***,** and * denote significance at the 1%, 5% and 10% probability threshold respectively. Table 4 shows that the results do not depend on the way the dependent variable is computed: the parameters presented in columns A are indeed very close to the parameters presented in columns B. In other words, the factors impacting the transfer rate of priority filings towards the EPO also impact the transfer rate of total filings towards the EPO.
Columns (1) and (4) suggest that the level of GDP per capita has a positive and significant impact on the share of patent filings that are transferred to the EPO. Possible interpretations would be that richer countries i) also host more international companies, more prone to seek for patent protection at the European level, or ii) conduct research with higher economic potential, for which an international patent protection is needed, or iii) have on average more resources to file abroad. This factor does not induce a higher inventive output (see column (5) of table 3), but impacts the transfer rate of priority filings towards the EPO. An analysis that would have solely relied on filings at the EPO to estimate the patent production function of equation (2) would possibly have wrongly concluded that the GDP per capita explains variations in the underlying inventive output of countries, whereas its effect is rather on the share of national priority filings that are transferred to the EPO.
The results of columns (2) and (5) show that the duration of membership in the EPC also positively affects the number of patents that are transferred to the EPO: the oldest countries are also the one with the highest transfer rate. In other words, it seems that experience in the European patent system is a key factor that affects the share of national patent filings which are transferred to the EPO. Countries seem to go through a learning curve of the European patent system.
Whether the country requires a substantive search and examination of the patent filed (dummy EXAM OFFIE) plays no role on the share of priority filings that are transferred to the EPO. Finally, the estimated parameters of columns (3) and (6) suggest that the distance between the country's capital city and Munich has no impact on the rate of filings transferred.
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In a nutshell, the rate at which national priority filings are transferred to the European Patent Office partly depends on the wealth of the country and on its institutional settings such as the duration of its membership in the EPC. These variables do not explain differences in the underlying inventive output of countries but rather affect the extent to which they rely on the European Patent System. Patent offices around the world actively search for solutions that would allow to reduce their backlogs while keeping a decent quality of their examination. Recruiting more examiners, raising the bar of the examination process, and allowing third parties to help identifying the prior art are schemes that have been implemented to various extent. One additional solution, although barely used so far, is to leverage patenting fees.
The main objective of this paper was to test whether patent filing fees have an effect on the demand for patents. Relying on the 2003 number of priority filings in 29 EPC member states, and controlling for the number of researchers as well as for the broad strength of the IP system, the econometric analysis yields two important results.
First, there is a strong variation in absolute and relative patent fees across European countries: smaller countries generally display higher fees per capita. It is more expensive to protect a market unit in small countries than in large countries. Second, and contrarily to a common believe, patent filing fees have a significant and negative impact on the number of priority filings. A 10 per cent increase in filing fees would lead to a reduction of about 5 per cent in the demand for patents. Added together, these results witness a suboptimal treatment of inventors across European countries, which in turn substantially affects their filing behaviour.
This 'fee' issue is generally not at the forefront of the debates on patent systems. The results presented in this paper however suggest that filing fees could be effectively considered as an integral part of an IP policy. This is especially true in the current context of the boom in patent filings and backlogs of pending applications observed at regional patent offices. Priority applications at the national patent offices of EPC member states constitute a stepping stone towards subsequent filings at the EPO. Therefore, understanding the determinants of the transfer rate from the former to the latter is an important concern, which has been investigated in the final part of the present paper.
It turns out that there is a high level of cross-country heterogeneity in the transfer rate of domestic priority filings to the EPO and that this heterogeneity can be partly explained. The empirical analysis reveals that two main factors do not have any impact on the number of priority filings but rather significantly affect the transfer rate of national priority filings towards the EPO. These factors are the relative wealth of a country (measured with its GDP per capita) and its age of membership within the EPC.
The wealthier a country is and the older its membership in the EPC, the higher is the share of its priority filings that are transferred to the EPO.
These results suggest first that more resources allow bearing the cost of an effective internationalisation of priority filings. Second, the member states of the EPC go through a learning curve, which predicts a continued increase in the workload of the EPO. As a side effect, the degree of predictability of the transfer rates to the EPO casts some doubts -or calls for a very cautious interpretation-on the practice that consists in relying on second filings (be it at the EPO or at the USPTO) to assess the innovative performance of countries. 
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The dependent variable is the total number of priority filings in 2003 in 29 EPC countries (PF NPO + PF EPO), in natural logarithm. The econometric method is Ordinary Least Squares (robust estimates), t-values are in brackets. Liechtenstein and Monaco have been excluded due to lack of data. ***,** and * denote significance at the 1%, 5% and 10% probability threshold respectively.
